A molecular modeling approach to in vivo efficacy of triclabendazole.
The structural and electronic features of a narrow-spectrum benzimidazole anthelmintic triclabendazole (TCZ, 6-chloro-5-[2,3-dichlorophenoxy]-2-methylthio-benzimidazole) and its 2 main metabolites triclabendazole sulfoxide (TCZ sulfoxide, 6-chloro-5-[2,3-dichlorophenoxyl]-2-methylsulfonyl-benzimidazole) and triclabendazole sulfone (TCZ sulfone, 6-chloro-5-[2,3-dichlorophenoxy]-2-methylsulfonyl-benzimidazole) have been determined using a combination of quantum mechanics, molecular graphics, and molecular modeling techniques. Using conformational analyses and quantum mechanics, 2 important differences were found between TCZ sulfoxide, the purported active species, and the broad-spectrum benzimidazole anthelmintics. The first distinguishing feature is the shape of the molecule; the substituent at the 2 position of TCZ sulfoxide is nonplanar. All other broad-spectrum benzimidazole anthelmintics, regardless of substituent at the 2 position (methyl carbamate or thiazolyl group), are flat. The second distinguishing feature is the net atomic charge on the substituent at the 2 position of TCZ sulfoxide; it is an order of magnitude larger than the net atomic charges on the other anthelmintics. Thus the nonplanar shape of the methysulfinyl group at the 2 position of TCZ sulfoxide is different (as is its net charge), suggesting that this may be the origin of its narrow spectrum of activity.